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THE BACTERIOLOGIC FLORA IN SEBORRHEIC DERMATITIS*, t
ELLIOTT A. PACHTMAN, M.S., EDWARD E. VICHER, PH.D. AND
MATTHEW J. BRUNNER, M.D.
Seborrheic dermatitis may be described as a low-grade inflammatory disease
of the sebaceous gland-bearing areas of the skin. This characteristic localization
of seborrheic dermatitis has suggested that its cause is some quantitative or
qualitative abnormality of sebaceous secretion. Support is given this concept by
the fact that certain endocrine changes, known to alter sebaceous secretion,
strongly influence the course of the disease. It is possible that the endocrine-in-
duced alteration in the secretion is such that the sebum more readily supports the
growth of microorganisms, and that the dermatitis is a bacterial inflammation
resulting from their multiplication and invasion of tissues. In this connection,
Pollack, Wainright and Manson (1), Benham (2) and Emmons (3) have shown
that some organisms recoverable from the skin require oleic and other unsatu-
rated fatty acids for growth. Evans, Smith, Johnston and Giblett (4) demon-
strated that Propionibacterium acnes was present in hair follicles and in sebaceous
glands, apparently living in sebum where it is furnished with oleic acid and other
lipids. The organisms which have been considered possible etiological factors in
the production of seborrheic dermatitis include Propionibacterium acnes,Pity-
rosporum ovale, Micrococcus pyogenes var. aureus, Micrococcus pyo genes var.
albus and Micrococcus but yricus. A search through the literature failed to reveal
conclusive evidence either confirming or disproving this concept of the infectious
nature of seborrheic dermatitis. It was therefore felt that a characterization of the
skin flora and a quantitative estimation of the numbers of organisms recovered
from normal and seborrheic skins should be undertaken. As a parallel project,
fractionation and quantitative analysis of sebum has been carried out, with a
view to an eventual study of the effects of these fractions on metabolism of skin
bacteria.
There is substantial evidence for the importance of endocrine factors in the produc-
tion of seborrheic dermatitis. Barber (5) noted that seborrheic dermatitis is rarely seen
before the stimulation of sebaceous gland activity which begins in puberty. Women ap-
proaching or at the climacteric were found to be prone to seborrheic dermatitis, perhaps
as a result of alteration in the androgen/estrogen ratio. Hamilton (6) reported that cas-
trates and eunuchs do not develop seborrheic dermatitis, acne, or ordinary male baldness,
and that their sebaceous secretion is only one-third that of the normal male. However,
when these subjects were given testosterone, the output of sebum increased, and some
developed seborrheic dermatitis or acne. When substitution therapy was stopped, sebor-
rheic dermatitis abated; upon resumption the condition reappeared. The influence of
androgens on the sebaceous glands was reemphasized by the observations of Brunner,
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Riddell and Best (7) on patients under treatment with adrenocorticotropic hormone and
cortisone. They noted that treatment with cortisone or corticotropin was capable of caus-
ing seborrheic or acneform skin eruptions, the latter through stimulation of the adrenal
cortex with the eventual production of steroids with androgenic activity. Rony and Zakon
(8) demonstrated a stimulatory effect of androgen on the sebaceous glands, and inhibition
by estrogen. Rothman, et al. (9) demonstrated differences between adult and children's
sebum which also point to the importance of endocrine-controlled alterations in sebum
on the skin flora. They noted that with the onset of puberty, the sebaceous glands of the
scalp secreted a sebum which contained higher concentrations of certain low-boiling fatty
acids, as shown by its increased fungistatic activity. They correlated this finding with
the known resistance of adults to scalp infections with fungi of the Microsporon group.
The role of microorganisms in the production of seborrheic dermatitis has also been
studied extensively. The effect of sebum on the growth of some skin bacteria was investi-
gated by Benham (2), Emmons (3), Pollack, Wainright and Manson (1) and Dubos (10).
Benham (2) showed that Pityrosporum ovate grew very poorly or not at all on plain Sa-
bouraud's medium, when isolated directly from scalp scales. Growth was more rapid and
profuse when lipids such as lanolin, butter, glycerin and oleic acid were added to the me-
dium. Pollack, Wainright and Manson (1) and Pollack, Howard and Boughton (11), in a
series of papers on long chain unsaturated fatty acids, found that oleic acid favored the
growth of Fropionibacterium aenes and of some diphtheroid species inhabiting the skin.
Of fifty-two strains isolated from the skin, five required oleic acid for growth. Dubos (1)
encountered a similar effect of lipids on the growth of an unidentified Micrococcus C. This
data suggests that the growth of Pit yrosporuni ovate, certain propionibacteria and micro-
cocci is favored by lipids, and for some of these organisms lipids are an absolute require-
ment. However, evidence of a specific stimulatory effect on any of these organisms by
sebum from seborrheic subjects has not yet been presented.
Pit yrosporum ovate has often been singled out as the causative organism in seborrheic
dermatitis, since Sabouraud reported that it multiplies in the stratum corneum, in the
same position and fashion as does Micros porum furfur in pityriasis versicolor. This ob-
servation was confirmed by Whitfield (12). MacLeod and Dowling (13) and Moore, Kile,
Engman and Engman (14) inoculated Pit yrosporum ovate into seborrheic and nor-
mal skins, and claimed to have produced typical patches of seborrheic dermatitis in the
former. However, the organisms they used have since been shown to be Monilia or Crypto-
coccus species. Studies with P. ovate have been somewhat hampered due to the difficulty
of cultivating and identifying this organism. Only Benham (2) and Emmons (3) have re-
cently reported culture of this organism, and at times culture was unsuccessful in spite
of the fact that P. ovate could be seen on smear. MacKee, Lewis, Pinkerton and Hopper
(15) demonstrated the presence of Pityrosporum ovate in children 4—8 years of age. Mac-
Kee and Lewis (16) showed that Pityrosporum ovate could be isolated from 70% of normal
skins, but that there was a higher incidence on seborrheic skin. Identification was made
only on smears, and there was no attempt to demonstrate any quantitative relationships.
The effect of sebum on the metabolism of Pityrosporum ovale and its ability to produce
inflammation on the skin has not been adequately studied. It would appear, however, that
this organism grows actively on the skin only in the presence of adequate amounts of lipid.
Micrococcus but yricus (Morococcus of Unna, Micrococcus cutis communis) has often been
confused with Micrococcus epidermidis and Micrococcus pyo genes var. albus. However, it
differs from them in that it produces butyric acid and does not liquify gelatin. It is found
actively growing in the skin in patients in the transition stage between pityriasis simplex
and pityriasis steatoides, as observed by lJnna (17) and Sabouraud (18). These workers
hypothesized that infection with this organism superimposed on Pit yrosporuni ovate in-
fection resulted in pityriasis steatoides.
The role of the acne bacillus in seborrheic dermatitis is also unsettled. It occurs on
the normal skin, according to Evans, Smith, Johnston and Giblett (4), localizing in hair
follicles and in sebaceous glands. Histological sections show the organism to be present
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in the sebum, which provides it with lipids necessary for growth and with reduced oxygen
tension. Its growth requirements and location have suggested that this organism is a pos-
sible cause of seborrheic dermatitis. The more inflammatory variety of dermatitis may
result from a super-added infection with pathogenic strains of micrococci, usually Micro-
coccus pyo genes var. aureus and Micrococcus pyo genes var. albus.
To determine the relationship of any of these organisms to seborrheic dermatitis, their
occurrence on the normal skin must be established and compared with their occurrence
and distribution on seborrheic skin. Obviously, fulfillment of such strict criteria for eti-
ology as Koch's postulates is impossible in this situation. Quantitative comparisons must
be made, and a reproducible quantitative method for sampling the skin flora is therefore
required.
Examination of data compiled by workers employing a variety of skin culture technics
has revealed striking qualitative and quantitative differences in results. Canuto (19) re-
ported an approximate value of 253 bacteria per square centimeter of skin (a study of 23
subjects), while Price (20) reported a figure of about 3200 organisms, and Arnold (21)
about 170 organisms per square centimeter. Evans, Smith, Johnston and Giblett (4) re-
port counts ranging from fewer than 100 to several hundred thousand organisms per square
centimeter. Pillsbury, Shaffer and Nichols (22) classified skin organisms into three groups:
organisms constantly found (such as Micrococcus pyo genes var. albus); organisms found on
some skins only (such as Micrococcus pyo genes var. aureus); and organisms rarely found
(such as Streptococcus viridans, Sarcina lutea, anaerobic diphtheroids and certain Gram-
negative bacilli). Evans, Smith, Johnston and Giblett (4) on the other hand, report the
anaerobic diphtheroids predominant over the aerobic organisms including the micrococci.
These discrepancies are due to the variations in technic of securing the samples for culture,
differences in sites from which the samples were taken, and in the methods used for culture.
An additional cause for variation suggested by our own studies is an apparent continual
change in numbers of organisms recoverable from the skin, probably due to alterations in
the host and in environmental factors.
MATERIALS AND METHODS
Fifteen "normal" (non-seborrheic) subjects and 15 subjects with seborrheic
dermatitis were studied. A modification of the glass cylinder technic* was used
to obtain cultures. The glass cylinder (inside diameter, 23 mm.) is pressed firmly
against the chosen skin site and two milliliters (2 ml.) of brain-heart infusion
broth is placed within it. The skin is then scraped 20 times within the ringed area
with a sterile wood scraper. Distribution of the scrapings is obtained by aspirating
the broth three times in a 5 ml. pipette. A 1 ml. aliquot is then withdrawn
and diluted in 9 ml. water to give a 1:10 concentration. Further ten-fold dilutions
(through 10—s) are prepared from the original tube, and one milliliter (1 ml.) of
each dilution is plated in brain-heart infusion agar in quadruplicate. Two plates
are incubated aerobically at 37 C. for 5 days; the other two plates are incubated
anaerobically at 37 C. for 7 days. Plate counts are made with a Quebec colony
counter. This method was used in obtaining samples from naso-labial and hairline
areas. For the scalp, cotton swabs soaked in brain-heart infusion broth are used as
scrapers within the glass ring.
Each of these sites was divided into alkaline-treated and untreated areas.
The alkaline treatment consisted of a 2-minute application of a gauze pad
soaked in 2 % sodium carbonate solution, prior to taking the sample. The purpose
* Suggested by Dr. Milan Novak.
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of the alkaline treatment was to liberate organisms from the subsurface layers,
as suggested by Arnold (21). Alkali increases the imbibition of water by keratin
of the stratum corneum (Blank (23)), and the resultant softeningperrnitsbacteria
to reach the surface.
Bacteriologic studies were made to establish the various types of organisms
that are found in the sites. Identification of the micrococci was carried out em-
ploying differential reactions on blood agar plates in order to observe colonial
types and hemolysis, Loeffler's serum agar for chromogenicity, gelatin, litmus
milk and carbohydrate media. The coagulase and phenol red-mannitol reactions
were used as indicators of pathogenicity. For each sample, six plates were cultured
aerobically, and six anaerobically. One of each of these was chosen as repre-
sentative of the group. Both the percentages of each type and the total number
of organisms were recorded.
RESULTS
The predominating organisms isolated aerobically from the nose, hairline and
scalp areas were micrococci and some Corynebacterium species in both normal
TABLE I
The bacteriologic flora of the naso-labial area
SUBJECT
S. A.
SEBORRHEIC
Moderate
ORGANISMS
56. epidermidis
M. aureus
M. albus (+)
56. albus (—)
N. catarrbalis
P. acnes
Coryn. species
UNTREATED ALKALINE TREATED
Aerobic Anaerobic Aerobic Anaerobic
Count
381,000
27,200
183,000
88,400
0
0
0
56
4
27
13
0
0
0
Count
0
34,000
0
204,000
0
1,156,000
306,000
0
2
0
12
0
68
18
Count
270,000
10,000
0
190,000
10,000
0
20,000
54
2
0
38
2
0
4
Count
368,000
0
528,000
0
0
1,330,000
205,000
c
16
0
23
0
0
48
13
Total 680,000 100 1,700,000 100 500,000 100 2,300,000 100
E. V. Minimal 31. epidermidis
56. albus (—)
P. acnes
Coryn. species
396,000
132,000
0
132,000
60
20
0
20
315,000
135,000
450,000
0
35
15
50
0
135,000
405,000
0
360,000
15
45
0
40
360,000
153,000
387,000
0
40
17
43
0
100Total 660,000 100 900,000 100 900,000 100 900,000
K. J. None M. epidermidis
56. aureus
56. albus (—)
Gamma strep.
Beta strep.
N. catarrhalia
P. acues
Coryn. species
48,000
0
198,000
18,000
0
18,000
0
318,000
8
0
33
3
0
3
0
53
31,000
0
124,000
0
0
0
279,000
188,000
5
0
20
0
0
0
45
30
1,085,000
0
1,540,000
0
70,000
0
0
805,000
31
0
44
0
2
0
0
23
360,000
0
1,560,000
0
0
0
7,680,000
2,400,000
Total 600,000 100 620,000 100 3,500,000 100 12,000,000
(+) hemolytic; (—) non-hemolytic.
3
0
13
0
0
0
64
20
100
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and seborrheic subjects. The micrococci were identified as four distinct species:
Micrococcus epidermidis, ]Jlicrococcus candidus, Micrococcus pyo genes var. aureus
and Micrococcus pyogenes var. albus. Percentage distribution may be sum-
marized as follows: Micrococcus epidermidis 40 %; Microcoecus pyo genes var.
albus, 40 %; Corynebacterium species, 15 %; and the remaining 5 % consisting
of Micrococcus candidus, Micrococcus pyo genes var. aureus, beta-hemolytic strep-
tococci, gamma streptococci, coliform organisms and various chromogenic bacilli.
Micrococcus pyogenes var. aureus was infrequently recovered. When it did ap-
pear, it averaged at most 5 % of the total bacterial population. All strains re-
covered were coagulase-negative. Twenty-five per cent (25 %) were phenol
red-mannitol positive. It was noted that the presence of this organism on the
skin was generally associated with some infectious process at or near the cultured
site, such as I olliculitis, acne, etc.
The organisms recovered anaerobically were Corynebacterium acnes, 60 %;
micro-aerophilic Cornyebacterium species, 30%; and Micrococcus species, 10%.
Since inclusion of complete tabulated results would be impractical, we chose
results representative of the bacteriologic picture of all subjects studied. Quali-
TABLE II
Bacterial counts at 48 hour intervals
SUBJECT
L. L.
SEBORRHEIC STATE
Moderate-severe
NUMBER
NASO-LABIAL AREA
Untreated Alkaline Treated
1
2
3
Aerobic Count
1,200,000
5,200,000
21,500,000
Anaerobic
1,900,000
4,000,000
29,000,000
Aerobic Count
9,400,000
22,000,000
20,000,000
Anaerobic
9,000,000
24,000,005
22,000,000
T. A. Moderate 1
2
3
2,300,000
3,200,000
1,500,000
2,350,000
4,000,000
700,000
4,150,000
4,600,000
1,600,000
3,300,000
5,800,000
1,400,000
K. J. Mild 1
2
3
900,000
200,000
1,700,000
3,300,000
150,000
2,900,000
1,950,000
4,500,000
3,200,000
2,000,000
3,900,000
2,300,000
A. K. Mild 1
2
3
290,000
900,000
2,100,000
1,100,000
1,000,000
7,000,000
2,500,000
4,700,000
1,280,000
4,500,000
5,800,000
8,000,000
S. A. Minimal 1
2
3
2,300,000
2,450,000
6,500,000
2,350,000
2,400,000
8,100,000
4,150,000
2,350,000
6,100,000
3,300,000
2,100,000
10,000,000
E. V. None 1 520,000 640,000
2 1,450,000 1,400,000
3 2,600,000 2,000,000
570,000
960,000
1,500,000
630,000
900,000
1,100,000
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tative and quantitative results of culture of the naso-labial area on a subject
with moderate sebhorrheic dermatitis, one with minimal seborrheic dermatitis
and a non-seborrheic control are presented in Table I.
In order to determine the extent of variation on the same individual, bacterial
counts were made on five subjects with varying degrees of seborrheic dermatitis
and one non-seborrheic control at three successive 48 hour intervals. Results of
counts in the naso-labial area are shown in Table II.
DISCUSSION
Statistical analysis of the assembled data showed no direct relationship be-
tween the numbers of organisms on the various skin sites studied and the presence
of seborrheic dermatitis. Furthermore, there was an irregular variation in the
repeat daily counts from the same subject, sometimes of greater magnitude than
the difference between the seborrheic and non-seborrheic subjects. Counts taken
from the same subject showed as much as thirty-fold (3000 %) differences between
specimens (see Table II).
Because of this variation in counts for the same individual at different times,
it is difficult to make comparisons between two different individuals. The dis-
crepant values reported in the literature for bacterial counts of the skin may be
explained on the basis of this variability. Part of the reason for this variation is
that none of the procedures in use thus far remove all of the bacteria from
the skin. Even if such a drastic technic as excision of the site were used, the
count would be representative only of the bacterial flora at the particular
moment the biopsy specimen was obtained. The relationship between the
bacterial flora and the skin is a dynamic, changing one and any sample taken
is only representative of its state at that particular period. Doubtless, such factors
as amount of perspiration, sebum output, exposure to sun, dust, etc., may alter
the numbers of organisms present at any one moment.
It was noted that persons utilizing hexachlorophene-containing soap or
shampoo over long periods of time had significantly lower counts than the rest of
the group. In fact, no growth was detectable in one or two instances, due to the
inhibitory effect of this compound on the bacterial flora of the skin. However, the
suppression was not necessarily associated with absence of seborrheic der-
matitis. On the other hand, use of selenium sulfide did not seem to affect the
bacterial count, although it did produce clinical improvement in subjects with
seborrheic dermatitis.
Pit yrosporum ovale was found on smear of scalp areas from all subjects under
study. It, however, could not be cultured from all persons exhibiting it on smear;
therefore, its occurrence and distribution could not be evaluated. It may still be
of significance, despite the inability of some workers to infect experimental
subjects with live cultures of this yeast. Perhaps, like Escherichia coli, a corn-
mensal of the gastro-intestinal tract, Pityrosporum ovale is a commensal of the
skin and can only become involved in infectious processes under similar cir-
cumstances.
BACTERIOLOGIC FLORA IN SEBORRHEIC DERMATITIS 395
SUMMARY AND CONCLUSIONS
Employing the skin Culture technic herein described in the study of fifteen
subjects with varying degrees of seborrheic dermatitis and fifteen non-seborrheic
coutrols, no correlation was found between the presence of this condition and the
number or types of bacteria on the skin. Statistical analysis revealed significant
differences in bacterial counts from identical sites in the same subject at different
times. These differences were often larger than the differences between sebor-
rheics and non-seborrheics. For this reason, no conclusions can be drawn con-
cerning the bacteriologic aspects of seborrheic dermatitis from this study.
Previous studies of bacteriologic flora of the skin must be critically analyzed in
the light of these findings.
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